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KLOHWUDGLWLRQDOVXUYH\ OLWHUDWXUHKDVDGGUHVVHG WKUHHSRVVLEOH QRQUHVSRQVH
SDWWHUQVXQLWQRQUHVSRQVHLWHPQRQUHVSRQVHDQGFRPSOHWHUHVSRQVH:HE
VXUYH\VFDQFDSWXUHGDWDDERXWDUHVSRQGHQW·VDQVZHULQJSURFHVVHQDEOLQJUHVHDUFK
HUVWRDWWDLQPRUHILQHJUDLQHGLQIRUPDWLRQDERXW LQGLYLGXDO UHDFWLRQV WRVXFKVXU
YH\V%DVHGRQWKLVLQIRUPDWLRQDWOHDVWVHYHQQRQUHVSRQVHSDWWHUQVFDQEHGLVWLQ
JXLVKHG7KLVSDSHUGHVFULEHVWKHVHVHYHQSDWWHUQVLQDW\SRORJ\RI QRQUHVSRQVH
)LQDOO\WKHRUHWLFDODQGSUDFWLFDOLPSOLFDWLRQVDUHGLVFXVVHG
lKUHQGPDQ LQGHU8PIUDJHIRUVFKXQJ LP:HVHQWOLFKHQYRQGUHL 1LFKW$QW
ZRUWPXVWHUQ EHL %HIUDJXQJHQ DXVJHKW 8QLW QRQUHVSRQVH ,WHP QRQUHVSRQVH
XQGYROOVWlQGLJH%HIUDJXQJVWHLOQDKPHN|QQHQEHL:HEEDVLHUWHQ%HIUDJXQJHQ:HE
VXUYH\V'DWHQEHUGHQ%HIUDJXQJVSUR]HVVPLWHUKREHQZHUGHQGLHHLQHQHUZHLWHUWHQ
(LQEOLFNLQGDVWDWVlFKOLFKH*HVFKHKHQEHLGHU%HDQWZRUWXQJYRQ)UDJHQJHEHQ$XI
EDXHQGDXI GLHVHQ%HDUEHLWXQJVSUR]HVVGDWHQODVVHQVLFKPLQGHVWHQVVLHEHQ1LFKW$QW
ZRUWPXVWHU YRQHLQDQGHU XQWHUVFKHLGHQ GLH LP 5DKPHQ GLHVHV %HLWUDJHV EHVFKULHEHQ
VRZLHKLQVLFKWOLFKLKUHUWKHRUHWLVFKHQXQGSUDNWLVFKHQ,PSOLNDWLRQHQGLVNXWLHUWZHUGHQ
,QWURGXFWLRQ
6XUYH\VDUHJHQHUDOO\FKDUDFWHUL]HGE\WKHIDFWWKDWGDWDPD\EHPLVVLQJIRUVRPHXQLWV
RI DVDPSOHHLWKHUSDUWLDOO\RUIRUDOOYDULDEOHV7KLVSUREOHPRI PLVVLQJGDWDLVJHQHU
DOO\NQRZQDV¶1RQUHVSRQVH·ZKHUHE\RQHXVXDOO\GLIIHUHQWLDWHVEHWZHHQXQLWDQGLWHP
QRQUHVSRQVH*URYHV&RXSHU8QLWQRQUHVSRQVHUHIHUVWRWKHFRPSOHWHORVVRI

 $QHDUOLHUYHUVLRQRI WKLVSDSHUKDVEHHQSUHVHQWHGDWWKH)LIWK,QWHUQDWLRQDO&RQIHUHQFH
RQ6RFLDO6FLHQFH0HWKRGRORJ\LQ&RORJQH*HUPDQ\2FWREHUWK:HWKDQN'RQ$
'LOOPDQDQGWKHWZRDQRQ\PRXVUHYLHZHUVIRUYDOXDEOHFRPPHQWVRQDQHDUOLHUGUDIWRI WKLV
DUWLFOH7KHVXSSRUWRI WKH&HQWHUIRU6XUYH\5HVHDUFKDQG0HWKRGRORJ\=80$LQ0DQQ
KHLP*HUPDQ\GXULQJWKHGHYHORSPHQWDQGFRPSOHWLRQRI WKLVUHVHDUFKDQGPDQXVFULSW LV
JUDWHIXOO\DFNQRZOHGJHG
:
:
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D VXUYH\ XQLW ZKLOH LWHP QRQUHVSRQVH UHIHUV WR PLVVLQJ UHVSRQVHV WR LQGLYLGXDO
TXHVWLRQV3DVWZRUNKDVDVVXPHGWKHH[LVWHQFHRI WKUHHSRVVLEOHUHVSRQVHVWRUHTXHVWV
IRUVXUYH\SDUWLFLSDWLRQFRPSOHWHUHVSRQVHLWHPQRQUHVSRQVHDQGXQLWQRQUHVSRQVH
7KLVLVWKHFDVHIRUDOOPRGHVRI VXUYH\GDWDFROOHFWLRQZKHWKHULWEHLQSHUVRQHJ
*URYHV&LDOGLQL&RXSHU  E\ WHOHSKRQH HJ )UH\  2NVHQEHUJ
&ROHPDQ&DQQHOOPDLO HJ$UPVWURQJ2YHUWRQ<X&RRSHU  RU
YLDWKH:HEHJ7XWHQ8UEDQ%RVQMDN
:LWK WKH H[FHSWLRQ RI :HEEDVHG VXUYH\V WKLV KDV EHHQ QHFHVVDULO\ VR VLQFH WKH
SURFHVV E\ ZKLFK D VDPSOHPHPEHU YLHZV DQG DQVZHUV D VHOIDGPLQLVWHUHG TXHV
WLRQQDLUHKDVEHHQIRUWKHPRVWSDUWDEODFNER[+RZHYHULQ:HEVXUYH\VWKHUH
VSRQVHSURFHVVFDQEHWUDFHGDXWRPDWLFDOO\6XFK¶SDUD·RU¶PHWDGDWD·DERXWWKHDQ
VZHULQJ SURFHVV FDQ SURYLGH LQVLJKW LQWR WKH VHTXHQFLQJ DQG FRPSOHWHQHVV RI  UH
VSRQVHV6XFKGDWDVXJJHVWDQDOWHUQDWLYHZD\RI FRQFHSWXDOL]LQJSDWWHUQVRI UHDFW
LQJWRDVXUYH\ZKLFKHQFRPSDVVHVDWOHDVWVHYHQSRVVLEOHUHVSRQVHW\SHVWRUHTXHVWV
IRUVXUYH\SDUWLFLSDWLRQ:HLQWURGXFHWKLVW\SRORJ\RI UHVSRQVHEHKDYLRUVWRPRUH
FRPSUHKHQVLYHO\GHVFULEH WKHSRWHQWLDOYDULDWLRQV LQSDUWLFLSDWLRQSRVVLEOH LQPRVW
:HEEDVHGVXUYH\V:HEHJLQZLWKDEULHI UHYLHZRI WKHOLWHUDWXUHRQUHVSRQVHEH
KDYLRUVLQ:HEVXUYH\VIROORZHGE\DGHVFULSWLRQRI WKHUHVSRQVHW\SRORJ\6XEVH
TXHQWO\ZHSURYLGHDQLOOXVWUDWLRQRI WKHW\SRORJ\SURSRVHG)LQDOO\ WKHRUHWLFDODV
ZHOODVSUDFWLFDOLPSOLFDWLRQVDUHEULHIO\GLVFXVVHG
5HVSRQVH%HKDYLRUVLQ:HE6XUYH\V
)LQGLQJV UHODWHG WR QRQUHVSRQVH LQ :HE VXUYH\V DUH UHODWLYHO\ OLPLWHG /LWHUDWXUH
SULPDULO\ UHYHDOV ZRUN FRQFHUQHG ZLWK H[SODLQLQJ  YROLWLRQDOO\FRQWUROOHG GURS
RXWEHKDYLRUVLQWKLVFDVHWKHUHVSRQVHSURFHVVLVSUHPDWXUHO\WHUPLQDWHGDQG
LWHPQRQUHVSRQVH
%DVHGRQDVXPPDU\RI QLQH:HEVXUYH\V.QDSSDQG+HLGLQJVIHOGHUVKRZHG
WKDW LQFUHDVHGGURSRXW UDWHV FDQ EH H[SHFWHGZKHQ XVLQJ RSHQHQGHG TXHVWLRQV RU
TXHVWLRQVDUUDQJHGLQWDEOHV'LOOPDQHWDOUHFRPPHQGHGDYRLGLQJJUDSKLFDOO\
FRPSOH[ RU IDQF\ GHVLJQ RSWLRQV 7KH\ FRPSDUHG IDQF\ YHUVXV SODLQ GHVLJQV DQG
IRXQG KLJKHU TXLW UDWHV ZKHQ IDQF\ GHVLJQV ZHUH XVHG 7KLV LV OLNHO\ GXH WR WKH
FRUUHVSRQGLQJLQFUHDVHLQGRZQORDGWLPHIRUSDJHVZLWKFRPSOH[GHVLJQV
'LOOPDQ ZDUQHGRI  FRPPRQO\XVHG WHFKQLTXHV LQ:HE VXUYH\VZKLFKPD\
DOLHQDWH UHVSRQGHQWVZKRDUHXQFRPIRUWDEOHZLWK WKH:HE7KHXVHRI SXOOGRZQ
%RVQMDN7XWHQ%DQGLOOD3DUWLFLSDWLRQLQ:HE6XUYH\V$7\SRORJ\ 
PHQXVXQFOHDULQVWUXFWLRQVRQKRZWRILOORXWWKHTXHVWLRQQDLUHDQGWKHDEVHQFHRI
QDYLJDWLRQDODLGVPD\HQFRXUDJHQRYLFH:HEXVHUVWREUHDNRII WKHVXUYH\SURFHVV
)ULFN%lFKWLJHUDQG5HLSVFRQGXFWHGDQH[SHULPHQWRQWKHHIIHFWRI LQFHQ
WLYHVRQUHVSRQVH7KH\FRQFOXGHGWKDWWKHFKDQFHWRZLQSUL]HVLQDORWWHU\UHVXOWHG
LQORZHUGURSRXWUDWHVWKDQLQWKRVHFRQGLWLRQVZKHUHQRSUL]HGUDZHQWU\ZDVRI
IHUHGDVDQLQFHQWLYH2I SDUWLFXODULQWHUHVWLQWKLVFRQWH[WDUHWKHRSSRVLQJILQGLQJV
RI DQH[SHULPHQWDOVWXG\E\7XWHQ%RVQMDNDQG%DQGLOOD ZKLFKIRXQGWKDW
WKHVKDUHRI XQLWQRQUHVSRQGHUVLVVLJQLILFDQWO\KLJKHUZKHQRIIHULQJWKHFKDQFHWR
ZLQ D SUL]H WKDQ LQ FDVHVZKHUH DOWUXLVWLFPRWLYHV IRU SDUWLFLSDWLRQ DUH DGGUHVVHG
FRQWULEXWLRQWRVFLHQWLILFUHVHDUFK
)ULFN%lFKWLJHUDQG5HLSVDOVRLQYHVWLJDWHGWKHHIIHFWRI WKHRUGHURI WRSLFV
RQ WKH DPRXQW RI  GURSRXWV LQ D:HE VXUYH\ ,Q RQH FRQGLWLRQ SHUVRQDO GHWDLOV
ZHUHUHTXHVWHGDWWKHEHJLQQLQJRI WKHLQYHVWLJDWLRQVRFLRGHPRJUDSKLFGDWDDQGH
PDLODGGUHVV,QWKHRWKHUFRQGLWLRQWKHVHLWHPVZHUHSRVLWLRQHGDWWKHHQGRI WKH
TXHVWLRQQDLUH6XUSULVLQJO\GURSRXWVZHUHVLJQLILFDQWO\ ORZHU LQWKHILUVWFRQGLWLRQ
YHUVXV  ,Q RWKHUZRUGVZKHQ SHUVRQDO GDWDZHUH UHTXHVWHG DW WKH
EHJLQQLQJIHZHUGURSRXWVRFFXUUHG
%RZNHUDQG'LOOPDQFRQGXFWHGDQH[SHULPHQWRQWKHHIIHFWRI WKHSK\VLFDO
OD\RXWRI  DQVZHUVRQ WKH UDWHRI  LWHPQRQUHVSRQVH7KH UHVXOWV VKRZHG D VLJQLIL
FDQWO\ ORZHU LWHPQRQUHVSRQVH UDWHZKHUH UHVSRQVH DOWHUQDWLYHVZHUH ULJKW DOLJQHG
FRPSDUHGWRDIUHTXHQWO\DSSOLHGOHIWDOLJQHGIRUPDW$VDSRVVLEOHH[SODQDWLRQIRU
WKLVGLIIHUHQFHIHZHUEDFNDQGIRUWKH\HPRYHPHQWVDVZHOODVDGHFUHDVHGQXP
EHURI KDQGPRYHPHQWV DVVRFLDWHGZLWK FRPSOHWLQJ WKH TXHVWLRQQDLUH FRXOG KDYH
UHVXOWHGLQDORZHUQXPEHURI LWHPVEHLQJPLVVHGE\VRPHUHVSRQGHQWV
$FRQFHSWXDOO\GLIIHUHQWDSSURDFKIRUWKHH[SODQDWLRQRI LWHPQRQUHVSRQVHLQ:HE
VXUYH\VKDVEHHQSURSRVHGE\%RVQMDN,QKLVYLHZQRQUHVSRQVHLQ:HEVXU
YH\VLVWRVRPHH[WHQWH[SODLQDEOHGXHWRWKHIDFWWKDWUHVSRQGHQWVDUHQRWZLOOLQJWR
UHVSRQG WR DOO RI  WKH TXHVWLRQV SUHVHQWHG $V DQ H[SODQDWRU\ DSSURDFK IRU WKLV
QRQFRPSOLDQWEHKDYLRUKHXVHV$M]HQVWKHRU\RI SODQQHGEHKDYLRU$M]HQ
$M]HQ7KHUHVXOWVUHSRUWHGLQGLFDWHWKDWWKHWKHRU\RI SODQQHGEHKDYLRUUHS
UHVHQWV D VXLWDEOH VWDUWLQJ SRLQW IRU SUHGLFWLQJ WKH H[WHQW RI PLVVLQJ GDWD UHVSHF
WLYHO\LWHPQRQUHVSRQVHLQRSHQHQGHGTXHVWLRQVZKHUHVLJQLILFDQWSUHGLFWLRQVRI D
PHGLXP HIIHFWVL]H FRXOG KDYH EHHQ GHPRQVWUDWHG ,Q WKH FDVH RI  FORVHGHQGHG
TXHVWLRQVKRZHYHUWKHWKHRU\XVHGVHHPVWRKDYHOLWWOHRUQRSUHGLFWLYHSRZHU
 =80$1DFKULFKWHQ-J0DL
,QVXPPDU\PHWKRGVUHVHDUFKZLWKUHJDUGWR:HEVXUYH\VKDVIRFXVHGSULPDULO\RQ
GHWHFWLQJVRPHGHWHUPLQDQWVRI GURSRXWDQGLWHPQRQUHVSRQVHEHKDYLRU&HUWDLQO\
:HEVXUYH\PHWKRGRORJ\LVVWLOOLQDQLQIDQF\VWDJH+RZHYHUWKHDGGLWLRQDOLQIRU
PDWLRQSURYLGHGZKHQXVLQJ WKH:HE WRFROOHFWGDWD HJ DXWRPDWLFDOO\JHQHUDWHG
ORJ ILOHV YLVLWRU WUDFLQJ SURJUDPV HWF FDQ SURYLGH D YDOXDEOH LQVLJKW LQWR XQGHU
VWDQGLQJQRQUHVSRQVHDQGUHVSRQVHEHKDYLRUV,WLVQRORQJHUQHFHVVDU\WRYLHZUH
VSRQVHV WR VXUYH\ UHTXHVWV ZLWKLQ WKH FRQILQHV RI  WKUHH FRQFHSWXDOO\ GLVWLQFW
QRQUHVSRQVHW\SHV7KHW\SRORJ\RI UHVSRQVHEHKDYLRUVSURSRVHGKHUHDIWHUVHUYHV
DVDGHVFULSWLYHPRGHOIRURSHUDWLRQDOL]LQJVSHFLILFEHKDYLRUV7KLVWKHUHE\HQVXUHV
LQFUHDVHGFRPSDUDELOLW\RI LQGLYLGXDOILQGLQJV
$7\SRORJ\RI1RQUHVSRQVH3DWWHUQVLQ:HE6XUYH\V
,QWUDGLWLRQDOPDLOVXUYH\VWKHUHVSRQVHSURFHVVEDVLFDOO\UHPDLQVDP\VWHU\:HGR
QRWNQRZZKHWKHUDSRWHQWLDO UHVSRQGHQWUHFHLYHGWKHTXHVWLRQQDLUHDWDOO UHDG LW
DQGEHJDQ DQVZHULQJ LW 6XFK LQIRUPDWLRQ FDQ KDUGO\ EH UHFRQVWUXFWHG DIWHUZDUGV
ZLWKRXWWKHDLGRI DIROORZXSVWXG\*LYHQWKLVODFNRI LQIRUPDWLRQDERXWWKHSDU
WLFLSDWLRQSURFHVV D VXUYH\ UHVHDUFKHU ORVHV YDOXDEOH LQIRUPDWLRQ ,I  DQ LQGLYLGXDO
GRHV QRW UHWXUQ WKH TXHVWLRQQDLUH ZDV LW D JHQXLQH UHIXVDO LH YROLWLRQDOO\FRQ
WUROOHGRUZDV LW VRPHWKLQJHOVH HJ D WHFKQLFDO DUWLIDFW WREODPH" ,QERWKFDVHV
WKHTXHVWLRQQDLUHLVVLPSO\FDWHJRUL]HGDVRQHZLWKXQLWQRQUHVSRQVH,I DTXHVWLRQ
QDLUHLVUHWXUQHGLQFRPSOHWHZHGRQRWNQRZZKHWKHUWKHSDUWLFLSDQWFKRVHQRWWR
DQVZHUWKHUHPDLQLQJTXHVWLRQVSXUSRVHIXOO\RULI KHRUVKHPHUHO\GURSSHGRXWRI
WKHSURFHVV ,QHLWKHUFDVH WKHTXHVWLRQQDLUH LV FDWHJRUL]HGDVRQHZLWK LWHPQRQ
UHVSRQVH
2QHRI WKHVXEVWDQWLDODGYDQWDJHVRI :HEVXUYH\VLQFRPSDULVRQWRPDLOVXUYH\V LV
WKDWWKH\FDQVXSSO\SDUDGDWDRUPHWDGDWDLQDGGLWLRQWRUHVSRQVHVWRWKHVXEVWDQWLYH
TXHVWLRQV7KHUHDUHVHYHUDOPHWKRGVSRVVLEOHWRWUDFHWKHUHVSRQVHSURFHVVLQFOXGLQJ
WKHXVHRI FJLVFULSWV MDYDDSSOHWVDQG ORJILOHV5HJDUGOHVVRI  WKHVSHFLILFDSSURDFK
XVHG WKH GDWD DOORZ WKH UHFRQVWUXFWLRQ RI  WKH UHVSRQVH SURFHVV %DWLQLF %RVQMDN
 ,Q RUGHU WR ORJ WKHVH LQGLYLGXDO UHVSRQVH SDWWHUQV FRPSOHWHO\ WKH IROORZLQJ
WKUHH FRQGLWLRQV PXVW EH IXOILOOHG  HDFK TXHVWLRQ PXVW EH GLVSOD\HG VHSDUDWHO\

 'XH WR WKHFRPPRQO\DFFHSWHGQRWLRQ VHHHJ%DQGLOOD%RVQMDN6FKQHLG6WLHJOHU 
PDLOVXUYH\VDVZHOODV:HEVXUYH\VEHORQJWRWKHVRFDOOHGVHOIDGPLQLVWHUHGVXUYH\V7KHUH
IRUHZHDUHIRFXVLQJRQWKHSRVVLELOLWLHVWRWUDFHUHVSRQVHSDWWHUQVZLWKLQWKLVFODVVRI VXUYH\V
DQG ZLOO QRW HODERUDWH RQ WKH SRVVLELOLWLHV RIIHUHG E\ LQWHUYLHZHUDGPLQLVWHUHG VXUYH\V OLNH HJ
FRPSXWHUDVVLVWHGWHOHSKRQHLQWHUYLHZV&$7,RUFRPSXWHUDVVLVWHGSHUVRQDOLQWHUYLHZV&$3,
%RVQMDN7XWHQ%DQGLOOD3DUWLFLSDWLRQLQ:HE6XUYH\V$7\SRORJ\ 
VFUHHQE\VFUHHQ GHVLJQ  WKH SDUWLFLSDQWV DUH QRW IRUFHG WR SURYLGH DQ DQVZHU
EHIRUH EHLQJ DOORZHG WRPRYH RQ QRQUHVWULFWHG GHVLJQ DQG  HDFK SDJH RI  WKH
TXHVWLRQQDLUH PXVW EH GRZQORDGHG VHSDUDWHO\ IURP WKH VHUYHU DQG VKRXOG QRW EH
DOORZHGWRUHVLGH LQWKH:HEEURZVHU·VFDFKHFDFKHSDVVLQJSDJHV ,I  WKHVHFRQGL
WLRQVDUH IXOILOOHG WKHGDWD VHW FRQWDLQLQJ LQIRUPDWLRQRQ WKHXVHU·V DFWLYLWLHV FDQEH
XVHGWRDQDO\]HWKHFRPSOHWHQHVVDQGWKHVHTXHQFHLQZKLFKWKHTXHVWLRQVKDYHEHHQ
SURFHVVHGE\WKHUHVSRQGHQWV)LJXUHLOOXVWUDWHVWKHGLIIHUHQWUHVSRQVHSDWWHUQV
)LJXUH 1RQ5HVSRQVH7\SHVLQ:HE6XUYH\V
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Drop-Outs
N
um
be
r o
f Q
u
e
st
io
n
s 
A
ns
w
er
e
d
Number of Displayed Questions
Answering
Drop-Outs
Lurking
Drop-Outs
Item
Nonresponders
Unit
Nonresponders
Complete
Responders
Lurker
0
0
ALL
ALL
,Q)LJXUHWKHQXPEHURI VHSDUDWHO\GLVSOD\HGTXHVWLRQVDEVFLVVDLVVHWLQUHODWLRQ
WRWKHQXPEHURI TXHVWLRQVDFWXDOO\DQVZHUHGRUGLQDWH7KLVJUDSKLFDOUHSUHVHQWD
WLRQRI REVHUYDEOH UHVSRQVHSDWWHUQV DOORZV IRU D GLIIHUHQWLDWLRQ EHWZHHQ WKH IRO

 9DULRXV WHFKQLFDO LPSOHPHQWDWLRQPHWKRGVDUHDYDLODEOHVXFKDV VFULSWEDVHGGRZQORDGLQJRI
SDJHVRULQWHJUDWLQJVSHFLILF0(7$WDJV7KHSUHFLVHWHFKQLFDOSURFHGXUHVZLOOQRWEHHODERUDWHG
XSRQKHUH
 =80$1DFKULFKWHQ-J0DL
ORZLQJVHYHQSURFHVVLQJ W\SHV&RPSOHWHUHVSRQGHUV8QLWQRQUHVSRQGHUV
$QVZHULQJGURSRXWV/XUNHUV/XUNLQJGURSRXWV,WHPQRQUHVSRQGHUVDQG
,WHPQRQUHVSRQGLQJGURSRXWV(DFKSDWWHUQLVGHVFULEHGEHORZ
&RPSOHWHUHVSRQGHUVDUHWKRVHUHVSRQGHQWVZKRYLHZDOOTXHVWLRQVDQGDQVZHUDOO
TXHVWLRQV8QLWQRQUHVSRQGHUVDUH WKRVH LQGLYLGXDOVZKRGRQRWSDUWLFLSDWH LQ WKH
VXUYH\7KHUH DUH WZR SRVVLEOH YDULDWLRQV WR WKH XQLW QRQUHVSRQGHU 6XFK DQ LQGL
YLGXDOFRXOGEHWHFKQLFDOO\KLQGHUHGIURPSDUWLFLSDWLRQRUKHRUVKHPD\SXUSRVH
IXOO\ZLWKGUDZDIWHUWKHZHOFRPHVFUHHQLVGLVSOD\HGEXWSULRUWRYLHZLQJDQ\TXHV
WLRQV $QVZHULQJ GURSRXWV FRQVLVW RI  LQGLYLGXDOV ZKR SURYLGH DQVZHUV WR WKRVH
TXHVWLRQVGLVSOD\HGEXWTXLWSULRUWRFRPSOHWLQJWKHVXUYH\/XUNHUVYLHZDOORI WKH
TXHVWLRQVLQWKHVXUYH\EXWGRQRWDQVZHUDQ\RI WKHTXHVWLRQV/XUNLQJGURSRXWV
VKDUH VRPH FKDUDFWHULVWLFVZLWK DQVZHULQJ GURSRXWV DQG OXUNHUV 6XFK SDUWLFL
SDQWVYLHZVRPHRI WKHTXHVWLRQVZLWKRXWDQVZHULQJEXWDOVRTXLWWKHVXUYH\SULRU
WRUHDFKLQJWKHHQG,WHPQRQUHVSRQGHUVYLHZWKHHQWLUHTXHVWLRQQDLUHEXWRQO\DQ
VZHUVRPHRI WKHTXHVWLRQV,WHPQRQUHVSRQGLQJGURSRXWVUHSUHVHQWDPL[WXUHRI
DQVZHULQJ GURSRXWV DQG LWHP QRQUHVSRQGHUV ,QGLYLGXDOV GLVSOD\LQJ WKLV UH
VSRQVHEHKDYLRUYLHZVRPHRI WKHTXHVWLRQVDQVZHUVRPHEXWQRWDOORI WKHTXHV
WLRQVYLHZHGDQGDOVRTXLWSULRUWRWKHHQGRI  WKHVXUYH\ ,QRXURSLQLRQ WKLV W\
SRORJ\RI UHVSRQVHSDWWHUQV LVDPRUHDFFXUDWHGHSLFWLRQRI DFWXDOHYHQWV LQ:HE
VXUYH\VWKDQWKHUHODWLYHO\EDVLFFDWHJRUL]DWLRQRI FRPSOHWHSDUWLFLSDWLRQXQLWQRQ
UHVSRQVHRULWHPQRQUHVSRQVH
8VLQJWKHWUDGLWLRQDOFDWHJRUL]DWLRQRI SRVVLEOHUHVSRQVHEHKDYLRUVVRPHEHKDYLRUV
ZRXOGEHPLVWDNHQO\FDWHJRUL]HG6SHFLILFDOO\ OXUNHUV DQG OXUNLQJGURSRXWVZRXOG
EHFODVVLILHGDVXQLWQRQUHVSRQGHUV$QVZHULQJGURSRXWVDQGLWHPQRQUHVSRQGLQJ
GURSRXWVZRXOGEHFODVVLILHGWKHVDPHDVLWHPQRQUHVSRQGHUV2QO\FRPSOHWHUH
VSRQGHUVUHPDLQXQDIIHFWHGE\WKHFODVVLILFDWLRQV\VWHPXVHG
7KH YDULDWLRQV DPRQJ WKH VHYHQ QRQUHVSRQVH W\SHV UHSUHVHQW VLJQLILFDQW GLIIHU
HQFHVSDUWLFXODUO\ZKHQRQHVHHNVWRXQGHUVWDQGDQGSRVVLEO\FKDQJHUHVSRQVHEH
KDYLRUV XQLW QRQUHVSRQGHUV DUH FRPPRQO\ WKRXJKW RI  DV SHRSOH ZKR UHIXVHG WR
DQVZHURUDUHKLQGHUHGIURPDQVZHULQJ/XUNHUVDQGOXUNLQJGURSRXWVKRZHYHUDUH
DEOHWRUHVSRQGDQGDUHLQWHUHVWHGHQRXJKLQWKHWRSLFWRSHUXVHWKHTXHVWLRQV<HW
WKH\UHIXVHWRDQVZHU/XUNHUVVKRZHQRXJKLQWHUHVWWRYLHZDOOTXHVWLRQV/XUNLQJ
GURSRXWVHLWKHUH[SHULHQFHWHFKQLFDOGLIILFXOWLHVLQFRQWLQXLQJWRYLHZWKHVXUYH\RU
ORVHLQWHUHVWGXULQJWKHVXUYH\DQGVRGRQRWYLHZDOORI WKHTXHVWLRQV,WHPQRQUH
VSRQGHUVDUHFRPPRQO\WKRXJKWRI DVSHRSOHZKRZHUHQRWFRPIRUWDEOHDQVZHULQJ
FHUWDLQTXHVWLRQVEXWRWKHUZLVHFRPSOHWHGWKHVXUYH\7KH\PD\KDYHIHOWDTXHVWLRQ
%RVQMDN7XWHQ%DQGLOOD3DUWLFLSDWLRQLQ:HE6XUYH\V$7\SRORJ\ 
ZDVWRRSHUVRQDO,QRWKHUZRUGVZHGRQRWWHQGWRDVVXPHWKDW LWHPQRQUHVSRQ
GHUVODFNPRWLYDWLRQWRUHVSRQGEXWUDWKHUWKDWWKHTXHVWLRQVLQIOXHQFHGWKHLUUH
VSRQVH RU ODFN WKHUHRI $QVZHULQJ GURSRXWV KRZHYHU EHJLQ WKH VXUYH\ SURFHVV
PXFKOLNHDFRPSOHWHUHVSRQGHUEXWWKH\GURSRXWSULRUWRFRPSOHWLRQ7KHVHSDU
WLFLSDQWVPD\GURSRXWGXHWRWHFKQLFDOGLIILFXOWLHVRUEHFDXVHWKH\SXUSRVHIXOO\GH
FLGHWRGURSRXW,WHPQRQUHVSRQGLQJGURSRXWVEHJLQWKHVXUYH\SURFHVVOLNHLWHP
QRQUHVSRQGHUVEXWDOVRTXLWSULRUWRWKHHQGRI WKHVXUYH\7KLVUHVSRQGHUW\SHPD\
EHPRUHVLPLODUWRDXQLWQRQUHVSRQGHUWKDQWRDQLWHPQRQUHVSRQGHU
,QDOOIRUPVRI QRQUHVSRQVHDQGGURSRXWLVDOZD\VWKHSRVVLELOLW\RI ERWKYROLWLRQDO
DQG QRQYROLWLRQDO EHKDYLRUV :LWK YROLWLRQDOO\FRQWUROOHG RU LQWHQWLRQDO QRQ
UHVSRQVHW\SHVWKH SRWHQWLDO UHVSRQGHQWGHFLGHVIRUKLPRUKHUVHOI  WRZKLFKH[
WHQWKHRUVKHZLOORUZLOOQRWSDUWLFLSDWHLQDVXUYH\1RQYROLWLRQDOQRQUHVSRQVHLV
FDXVHGE\ WHFKQLFDO DUWLIDFWV RURWKHU H[WHUQDO REVWDFOHV)RU H[DPSOH DQ LQWHUQHW
VHVVLRQPD\EHGLVFRQQHFWHGRUDVSHFLILFQHWXVHSDWWHUQPD\SUHYHQWUHFRJQLWLRQ
RI DUHTXHVWIRUSDUWLFLSDWLRQHJ/XNDZHW],QSULQFLSOHWKHVHWZRFODVVHVRI
FDXVHVPXVWEHWDNHQLQWRFRQVLGHUDWLRQDVDQH[SODQDWLRQLQDOOGURSRXW W\SHVDV
ZHOODVIRUXQLWQRQUHVSRQVH
,Q FRPSOHWH UHVSRQGHUV OXUNHUV DQG LWHPQRQUHVSRQGHUV RQH FDQ DVVXPH WKDW DOO
DFWLRQVDUHYROLWLRQDOO\FRQWUROOHGGXHWRWKHHYLGHQFHWKDWWKHSDUWLFLSDQWVYLHZDOO
TXHVWLRQV LQ WKH VXUYH\ 7KH RQO\ SRVVLEOH H[FHSWLRQ KHUH DUH WKH OXUNHUV :KLOH
OXUNHUVDUHQRWKLQGHUHGE\WHFKQLFDODUWLIDFWVLWLVDOVRSRVVLEOHWKDWOXUNHUVDUHQRW
DOZD\VSDUWRI  WKHGHVLUHGVDPSOH6SHFLILFDOO\RQHPXVWQRWH WKDW LW LVQRWQHFHV
VDULO\RQO\KXPDQVZKRDFFHVVGRZQORDGDQGIDLOWRDQVZHUWKHDSSURSULDWHTXHV
WLRQQDLUHSDJHVEXWSRVVLEO\URERWVZRUPVRUZDQGHUHUV7KHVHQRQKXPDQPRUH
RU OHVV LQWHOOLJHQW VRIWZDUHEDVHG DJHQWV DUHHJXVHGE\ VHDUFK HQJLQHV WR ILQG
DQGFRPSLOHLQIRUPDWLRQ7HFKQLFDOSURFHGXUHVIRUH[FOXGLQJWKHPDMRULW\RI WKHVH
URERWVPD\H[LVW\HWFRPSOHWHH[FOXVLRQLVQRWSRVVLEOHGXHWRWKHGLYHUVLW\RI GLI
IHUHQW V\VWHPV'LOOPDQ  VXJJHVWHG UHVWULFWLQJ DFFHVV WR SHRSOHZLWK D YDOLG
3,1QXPEHU LQRUGHU WR UHGXFHFRYHUDJHHUURU7KLV WHFKQLTXHPD\EHXVHIXO IRU
H[FOXGLQJURERWV
$Q,OOXVWUDWLRQ
$:HEEDVHGVXUYH\ZDVFRQGXFWHGRQWKHWRSLFRI ´WKHUROHVRI PHQDQGZRPHQ
LQIDPLO\DQGZRUNOLIHµ7KHVXUYH\TXHVWLRQVZHUHDUUDQJHGDFFRUGLQJ WR WKHGH
VLJQJXLGHOLQHVGHVFULEHGDERYHIRUWKHLGHQWLILFDWLRQRI GLIIHUHQWUHVSRQVHSDWWHUQV
HDFKTXHVWLRQZDVGLVSOD\HGVHSDUDWHO\ SDUWLFLSDQWVZHUHQRWIRUFHGWRSUR
 =80$1DFKULFKWHQ-J0DL
YLGHDQVZHUVEHIRUHDOORZHGWRPRYHRQDQGHDFKSDJHRI  WKH:HETXHVWLRQ
QDLUH ZDV SURWHFWHG IURP EHLQJ FDFKHG %HFDXVH RXU JRDO ZDV WR LQYHVWLJDWH UH
VSRQVHSDWWHUQVQRLQFHQWLYHIRUSDUWLFLSDWLRQZDVRIIHUHG
:HEXVHUVZHUHÄLQYLWHG¶WRWKHVXUYH\WKURXJKDGYHUWLVLQJSODFHGRQVHDUFKHQJLQHV
DQG:HEFDWDORJVHJ<DKRR$OWDYLVWDHWF ,Q WRWDOSHRSOHSDUWLFLSDWHG LQ
WKHVWXG\2I WKRVHDQVZHULQJGHPRJUDSKLFTXHVWLRQVZHUHPDOHDQG
IHPDOH7KHPHDQDJHLQWKLVJURXSZDV\HDUV6' \HDUVDQGPRVWRI WKH
SDUWLFLSDQWVZHUH HPSOR\HG  RU VWXGHQWV  ,W LV LPSRUWDQW WR QRWH
WKRXJK WKDW QRW DOO SDUWLFLSDQWV DUH UHSUHVHQWHG LQ WKH GHPRJUDSKLF GHVFULSWLRQV
)RULQVWDQFHOXUNHUVYLHZHGWKHTXHVWLRQVEXWGLGQRWDQVZHUWKHP
3DUWLFLSDQWV ZHUH FODVVLILHG LQWR WKH DSSURSULDWH VHJPHQWV RI  WKH VHYHQIROG W\
SRORJ\E\DQDO\]LQJGDWDIURPERWKWKHDXWRPDWLFDOO\JHQHUDWHGORJILOHDQGGDWDVHW
6SHFLILFDOO\ZHWUDFNHGWKHTXHVWLRQVYLHZHGDQGDQVZHUHGIRUHDFKSDUWLFLSDQW$V
DQWLFLSDWHGVHYHQVSHFLILFUHVSRQVHW\SHVZHUHLGHQWLILDEOH
,QWKLVVWXG\RI WKHSDUWLFLSDQWVZHUHFRPSOHWHUHVSRQGHUVZHUHXQLW
QRQUHVSRQGHUVDQGZHUHDQVZHULQJGURSRXWVRI WKHUHVSRQGHQWVZHUH
OXUNHUVZKLOHZHUHOXUNLQJGURSRXWVRI WKHSDUWLFLSDQWVZHUHLWHPQRQ
UHVSRQGHUVDQGZHUHLWHPQRQUHVSRQGLQJGURSRXWVVHHULJKWFROXPQLQ7DEOH
7DEOH &RPSDULVRQRIUHVXOWVIRUWKHFRQYHQWLRQDOWKUHHIROGDQGWKH
VXJJHVWHGVHYHQIROGW\SRORJ\IRUWKH:HEVXUYH\FRQGXFWHG
Q 
&RQYHQWLRQDO7KUHH)ROG7\SRORJ\ 6XJJHVWHG6HYHQ)ROG7\SRORJ\
1RQ5HVSRQVH7\SH  1RQ5HVSRQVH7\SH 
8QLW1RQUHVSRQVH  8QLW1RQUHVSRQVH 
,WHP1RQUHVSRQVH  ,WHP1RQUHVSRQVH 
&RPSOHWH5HVSRQVH  &RPSOHWH5HVSRQVH 
/XUNLQJ'URS2XW 
/XUNHU 
$QVZHULQJ'URS2XW 
,WHP1RQUHVSRQGLQJ'URS2XW 
%RVQMDN7XWHQ%DQGLOOD3DUWLFLSDWLRQLQ:HE6XUYH\V$7\SRORJ\ 
8VLQJ WKH WUDGLWLRQDOFDWHJRULHVRI FRPSOHWHUHVSRQVHXQLWQRQUHVSRQVHDQG LWHP
QRQUHVSRQVHVHHOHIWFROXPQLQ7DEOHWKHVWXG\GHVFULEHGDERYHZRXOGKDYHUH
SRUWHGXQLWQRQUHVSRQVHDWXQLWQRQUHVSRQGHUVDVGHILQHGDERYHSOXV
 OXUNHUV SOXV  OXUNLQJ GURSRXWV ZLWK D UHVSRQVH UDWH VRPHZKHUH EH
WZHHQDFFRUGLQJWRRXUGHILQLWLRQDQGGHSHQGLQJXSRQWKHGHJUHH
RI XQDQVZHUHGTXHVWLRQVLQHDFKFDVH$VGLVFXVVHGSUHYLRXVO\LI XVLQJRQO\WKUHH
UHVSRQVHW\SHVOXUNHUVDQGOXUNLQJGURSRXWVDUHJURXSHGZLWKXQLWQRQUHVSRQGHUV
:KLOH XQLW QRQUHVSRQGHUV DQG OXUNLQJ GURSRXWVPD\ KDYH H[SHULHQFHG WHFKQLFDO
GLIILFXOWLHVZKLFKSUHYHQWHG IXUWKHU SDUWLFLSDWLRQ LW LV OLNHO\ WKDW WKH WKUHH JURXSV
GLIIHUVLJQLILFDQWO\ IURPHDFKRWKHU ,I RQH VHHNV WRPLQLPL]HQRQUHVSRQVHE\HQ
FRXUDJLQJ WKRVH LQGLYLGXDOVZKR DUH OLNHO\ WR UHIXVH WR UHVSRQG WKHVH GLIIHUHQFHV
PXVWEHEHWWHUXQGHUVWRRG)RULQVWDQFHJLYHQWKDWOXUNHUVGRQRWH[SHULHQFHWHFK
QLFDOSUREOHPVDQGZLOOLQJO\FKRRVHWRYLHZWKHHQWLUHVXUYH\SHUKDSVLWLVQRWODFN
RI LQWHUHVWQRUPRWLYDWLRQZKLFKSUHYHQWVUHVSRQVHEXWVRPHRWKHUDWWLWXGH
6LPLODUO\XVLQJRQO\LWHPQRQUHVSRQVHXQLWQRQUHVSRQVHDQGFRPSOHWHUHVSRQVHDV
FDWHJRULHVLWHPQRQUHVSRQVHZRXOGKDYHEHHQHVWLPDWHGDWRI UHWXUQHGVXU
YH\V8VLQJWKHVHYHQIROGUHVSRQVHW\SRORJ\ZHVHHWKDWRI WKHSDUWLFLSDQWV
DQVZHUHGVRPHTXHVWLRQVEXWGURSSHGRXWSULRUWRFRPSOHWLQJWKHVXUYH\7KLVLVDQ
LPSRUWDQWGLVWLQFWLRQ7KHZKRILQLVKHGWKHVXUYH\EXWOHIWPLVVLQJDQVZHUVWR
VRPHTXHVWLRQVPDLQWDLQHGHQRXJK LQYROYHPHQW LQ WKH VXUYH\ WRFRPSOHWH WKHDF
WLYLW\ DQG GLG QRW H[SHULHQFH SUREOHPV FRPSOHWLQJ WKH VXUYH\ +RZHYHU WKH DQ
VZHULQJGURSRXWVDQGLWHPQRQUHVSRQGLQJGURSRXWVHLWKHUFKRVHWRTXLWRUSRVVL
EO\H[SHULHQFHGVRPHSUREOHPZKLFK LQWHUUXSWHG WKHVHVVLRQ,I  WKHGURSRXWZDV
YROLWLRQDOO\FRQWUROOHGZHPXVWOHDUQZKDWYDULDEOHVPD\KDYHDIIHFWHGWKDWGHFLVLRQ
7KLVLVHVSHFLDOO\LPSRUWDQWIRUDQVZHULQJGURSRXWVDVWKLVVHJPHQWUHSUHVHQWVLQ
GLYLGXDOVZKRDQVZHUHGDOOTXHVWLRQVXSXQWLOWKHGHFLVLRQWRTXLW$QVZHULQJGURS
RXWVPD\ EH HDVLO\ FRQYHUWHG LQWR FRPSOHWH UHVSRQGHUV LI  ZH GHYHORS DQ XQGHU
VWDQGLQJRI WKHUHDVRQVEHKLQGWKHPHFKDQLVPVDQGRUFKRLFHWRHQGSDUWLFLSDWLRQ
'LVFXVVLRQDQG)XUWKHU6XJJHVWLRQV
,QFRQFOXVLRQWKLVSDSHULGHQWLILHVVHYHQGLVWLQFWUHVSRQVHSDWWHUQVLQ:HEVXUYH\V
7KHSDWWHUQVDUHEDVHGXSRQWKHTXHVWLRQVYLHZHGDQGDQVZHUHGLQD:HEVXUYH\,Q
RXURSLQLRQ WKH W\SRORJ\ VXJJHVWHGKHUH LVERWKRI SUDFWLFDO DQG WKHRUHWLFDO UHOH
YDQFHDVLWSURYLGHVDGHWDLOHGLQVLJKWLQWRWKHLQGLYLGXDOUHVSRQVHSDWWHUQVLQ:HE
VXUYH\VDQGLOOXPLQDWHVWKHSUHYLRXV¶EODFNER[·PRGHORI UHVSRQVHSDWWHUQV
 =80$1DFKULFKWHQ-J0DL
&RQFHUQLQJWKHH[SODQDWLRQRI WKHVHUHVSRQVHSDWWHUQVZHDVVXPHDWOHDVWWZREURDG
FRPSOHPHQWDU\ DSSURDFKHV WRXQGHUVWDQG DQG H[SODLQQRQUHVSRQVH LQ:HE VXUYH\V
7KHILUVWDSSURDFKPRVWO\IRXQGLQWKHVRFLRORJLFDOOLWHUDWXUHRQQRQUHVSRQVHLQ:HE
VXUYH\VHJ%RZNHU'LOOPDQ'LOOPDQ LVSULPDULO\ IRFXVHGRQGHVLJQ
VSHFLILF FDXVHV RI  QRQUHVSRQVH HUURU 7KH VHFRQG DSSURDFK ZKLFK LV LQ RXU YLHZ
FRPSOHPHQWDU\WRWKHILUVWUHIHUVFORVHO\WRWKHSV\FKRORJLFDOQRWLRQRI QRQUHVSRQVH
DVVRPHVRUWRI QRQFRPSOLDQFHVHHHJ5RJHOEHUJ/XRQJIRUDQRYHUYLHZ
$FRPELQDWLRQRI WKHVHWZRDSSURDFKHVPD\JLYHXVDFRPSUHKHQVLYHXQGHUVWDQGLQJ
RI  WKHSURFHVVHVXQGHUO\LQJ WKHQRQUHVSRQVHSKHQRPHQRQ LQ JHQHUDO DQG HVSHFLDOO\
IRUHYHU\VLQJOHUHVSRQVHSDWWHUQLQ:HEVXUYH\VSUHVHQWHGDERYH
)URPDSUDFWLFDOVWDQGSRLQWWKHW\SRORJ\VXJJHVWHGPD\EHXVHGWRSURYLGHLQGLFD
WLRQVRI TXHVWLRQQDLUHTXDOLW\GXULQJWKHSUHWHVWVWDJH&KDQJHVFDQWKHQEHPDGH
DVDSSURSULDWHEDVHGRQWKHGLVWULEXWLRQRI UHVSRQVHW\SHVUHIOHFWHGLQWKHSUHWHVW
5HIHUHQFHV
$M]HQ,)URPLQWHQWLRQVWRDFWLRQV$WKHRU\RI SODQQHGEHKDYLRUSS
LQ-.XKO-%HFNPDQQ(GV$FWLRQFRQWURO%HUOLQ6SULQJHU9HUODJ
$M]HQ,7KHWKHRU\RI SODQQHGEHKDYLRU2UJDQL]DWLRQDO%HKDYLRUDQG+X
PDQ'HFLVLRQ3URFHVVHV
$UPVWURQJ-62YHUWRQ76(VWLPDWLQJ1RQUHVSRQVH%LDVLQ0DLO6XUYH\V
-RXUQDORI 0DUNHWLQJ5HVHDUFK$XJXVW
%DQGLOOD%%RVQMDN06FKQHLG06WLHJOHU$,QWHUDNWLYH0HGLHQDOV ,Q
VWUXPHQWXQG*HJHQVWDQGGHUHPSLULVFKHQ6R]LDOIRUVFKXQJ>,QWHUDFWLYHPHGLDDVDQ
LQVWUXPHQWDQGDVXEMHFWPDWWHUIRUWKHHPSLULFDOVRFLDOVFLHQFHV@SSLQ0
%HUJDKXV (G ,QWHUDNWLYH 0HGLHQ >,QWHUDFWLYH PHGLD@ 2SODGHQ :HVWGHXWVFKHU
9HUODJ
%DWLQLF %%RVQMDN0  )UDJHERJHQXQWHUVXFKXQJHQ LP ,QWHUQHW >4XHVWLRQ
QDLUH VWXGLHV RQ WKH ,QWHUQHW@ SS  LQ % %DWLQLF (G ,QWHUQHW IU 3V\
FKRORJHQ>,QWHUQHWIRU3V\FKRORJLVWV@*|WWLQJHQ+RJUHIH
%RVQMDN0 3DUWLFLSDWLRQ LQ1RQ5HVWULFWHG:HE 6XUYH\V$7\SRORJ\ DQG
([SODQDWRU\0RGHOIRU,WHP1RQ5HVSRQVHSSLQ8'5HLSV0%RVQMDN
(GV'LPHQVLRQVRI ,QWHUQHW6FLHQFH/HQJHULFK3DEVW6FLHQFH3XEOLVKHUV
%RZNHU ''LOOPDQ '$ 0D\ $Q ([SHULPHQWDO (YDOXDWLRQ RI  /HIW DQG
5LJKW2ULHQWHG6FUHHQVIRU:HETXHVWLRQQDLUHV3DSHUSUHVHQWHGDWWKHWK$PHUL
FDQ$VVRFLDWLRQIRU3XEOLF2SLQLRQ5HVHDUFK$QQXDO&RQIHUHQFH3RUWODQG25
%RVQMDN7XWHQ%DQGLOOD3DUWLFLSDWLRQLQ:HE6XUYH\V$7\SRORJ\ 
'LOOPDQ'$ 0DLO DQG ,QWHUQHW 6XUYH\V ² 7KH7DLORUHG'HVLJQ0HWKRG
1HZ<RUN1<:LOH\
'LOOPDQ'$7RWRUD5'&RQUDGW-%RZNHU',QIOXHQFHRI SODLQYHU
VXV IDQF\ GHVLJQ RQ UHVSRQVH UDWHV IRU ZHE VXUYH\V 3DSHU SUHVHQWHG DW DQQXDO
PHHWLQJRI WKH$PHULFDQ6WDWLVWLFDO$VVRFLDWLRQ'DOODV7;
)UH\-6XUYH\5HVHDUFKE\7HOHSKRQH7KRXVDQG2DNV&$6DJH3XEOLFDWLRQV
)ULFN $%lFKWLJHU 075HLSV 8'  )LQDQFLDO ,QFHQWLYHV 3HUVRQDO ,QIRU
PDWLRQDQG'URS2XW5DWHLQ2QOLQH6WXGLHVSSLQ8'5HLSV0%RVQMDN
(GV'LPHQVLRQVRI ,QWHUQHW6FLHQFH/HQJHULFK3DEVW6FLHQFH3XEOLVKHUV
*URYHV 50&LDOGLQL 5%&RXSHU03  8QGHUVWDQGLQJ WKH 'HFLVLRQ WR
3DUWLFLSDWHLQD6XUYH\3XEOLF2SLQLRQ4XDUWHUO\
*URYHV50&RXSHU03 1RQUHVSRQVH LQ+RXVHKROG ,QWHUYLHZ 6XUYH\V
1HZ<RUN:LOH\
.QDSS)+HLGLQJVIHOGHU0'URSRXWDQDO\VLVWKHHIIHFWRI UHVHDUFKGHVLJQ
SS  LQ 8' 5HLSV0 %RVQMDN (GV 'LPHQVLRQV RI  ,QWHUQHW 6FLHQFH
/HQJHULFK3DEVW6FLHQFH3XEOLVKHUV
/XNDZHW] *  (PSLULFDOO\ 4XDQWLI\LQJ 8QLW1RQUHVSRQVH(UURUV LQ 2QOLQH
6XUYH\V DQG 6XJJHVWLRQV IRU &RPSXWDWLRQDO &RUUHFWLRQ0HWKRGV ,Q SUHVV LQ %
%DWLQLF8' 5HLSV0 %RVQMDN (GV 2QOLQH 6RFLDO 6FLHQFHV 6HDWWOH :$ +R
JUHIH	+XEHU
2NVHQEHUJ /&ROHPDQ /&DQQHOO &)  ,QWHUYLHZHUV· 9RLFHV DQG UHIXVDO
UDWHVLQWHOHSKRQHVXUYH\V3XEOLF2SLQLRQ4XDUWHUO\
5RJHOEHUJ 6*/XRQJ$ 1RQUHVSRQVH WR0DLOHG 6XUYH\V$5HYLHZ DQG
*XLGH&XUUHQW'LUHFWLRQVLQ3V\FKRORJLFDO6FLHQFH
7XWHQ7/%RVQMDN0%DQGLOOD:%DQQHU$GYHUWLVHG:HE6XUYH\V0DU
NHWLQJ5HVHDUFK
7XWHQ78UEDQ'-%RVQMDN0  ,QWHUQHW 6XUYH\V DQG'DWD4XDOLW\ ²$
5HYLHZ ,Q SUHVV LQ % %DWLQLF8' 5HLSV0 %RVQMDN (GV2QOLQH 6RFLDO 6FL
HQFHV6HDWWOH:$+RJUHIH	+XEHU
<X -&RRSHU+$4XDQWLWDWLYH5HYLHZRI 5HVHDUFK'HVLJQ(IIHFWVRQ5H
VSRQVH5DWHVWR4XHVWLRQQDLUHV-RXUQDORI 0DUNHWLQJ5HVHDUFK)HEUXDU\
